Measurement of serum levels of natalizumab, an immunoglobulin G4 therapeutic monoclonal antibody.
Human immunoglobulin G4 (IgG4) is a poor trigger of effector functions and, therefore, is the preferred subclass for therapeutic monoclonal antibodies that merely aim to block their in vivo targets. An example is natalizumab, a recombinant IgG4 antibody directed against α4-integrin and used for treatment of multiple sclerosis. Efficient treatment requires that the pharmacokinetics of therapeutic monoclonal antibodies can be accurately monitored. For natalizumab, this requires special precautions due to recently reported structural peculiarities of human IgG4. Here we describe the development of an assay to determine serum levels of natalizumab. Compared with other IgG subclasses, human IgG4 possesses unique structural properties that influence its interactions in both in vivo and in vitro settings. Thus, IgG4 undergoes Fab arm exchange in vivo, resulting in effectively monovalent antibodies. Furthermore, IgG4 is able to bind to other human and nonhuman IgG via Fc interactions. We demonstrate how these features can interfere with measurement of specific IgG4 and describe how we addressed these issues, resulting in an assay that is not sensitive to Fab arm exchange by natalizumab or to IgG4 Fc interactions.